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1. Po3po6ka TeXHOJIOTii BUCOKOHAITHNX TEPMOEIEKTPUYHUX MOAYIiB [1esIbThe Ha OCHOBI KPUCTAJIIB TBEPIUX
posuuHiB Bi-Te-Se-Sb

2. Development of technology of highly reliable thermoelectric Peltier modules based on the crystals of the Bi-Te-
Se-Sb solid solutions

Pedepar:

1. Y nuceprauii moaHo pe3ynbTaTy PO3POOKY TEXHOJIOTII BUCOKOHATINHUX TEPMOEJIEKTPUYHUX MOAYIB [1ebThe
(TEM) Ha ocHOBIi KpucTasiB TBepAux po3unHis Bi-Te-Se-Sb. [IpoBeneHo ouinky MinHicHuX napameTpis TEM mpu ix
01HOOIYHOMY 3aiemseHHi. CTBOPEHO ONITUMi30BaHi TEXHOJIOTII OAHOPiAHUX KPUCTAJliB TBEpAUX PO34uHiB Bi-Te-
Se-Sb miameTrpom 28-38 MM 3 MeXaHIYHOIO MilIHICTIO Ha po3puB =(2,4-2,5) k['c/MM2, O6pOTHICTIO Zp,n= (3,0-
3,2)10-3 K-1(T=300 K) i npoueaTOM BUXOny NpUAATHUX 69-75 %; eeKkTpokomyTaliiiHux mapis Cu Ha
Terlonepexonax ta aHTuAUGysiriHux mwapis Ni Ha rinkax TEM. [TposeneHo Bunpo6ysBaHHs TEM, cTBopeHux i3
3aCTOCYBAaHHSM HaBeJE€HUX TEXHOJIOTIH, Ha CTiMKICTh 10 MEXaHIYHUX i KiliMaTnYHUX ¢akropis. Jocsrayro 12000
roji. HarpauoBaHHs y HenepepBHOMy Ta 3000 rog. y uukiiyHoMy pexxumax. Ha 6a3i nux TEM cTBopeHO psf,

NpUnaziB Ta NPUCTPOIB.



2. The dissertation covers the results of development of technology of highly reliable thermoelectric Peltier
modules (TEM) based on Bi-Te-Se-Sb solid solutions. The strength parameters of TEM have been evaluated with
their unilateral clamping. Technologies of homogeneous crystals of Bi-Te-Se-Sb solid solutions of diameter 28 - 38
mm have been developed, with mechanical breaking strengths =(2,4-2,5) Kgs/mm?2, figures of merit Zp,n= (3,0-
3,2)10-3 K-1(T=300 K) and yield ratio 69-75 %; electric connecting Cu layers on thermal junctions and Ni anti-
diffusion layers on TEM legs. The TEM created on the basis of the above technologies have been tested for
resistance to mechanical and environmental factors. 12000 hours of continuous operation and 3000 hours of
cyclic operation have been achieved. Based on these TEM, a series of devices and instruments have been created.
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